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j (57) Abstract 

Quinolone denvatives represented by 
[ general formula (I), salts thereof and hydrates 
thereof of both, having potent antimicrobial 
activities against various bacteria including 
resistant strains and being highly safe: wherein 
R* represents a hydrogen atom or an alkyi 
I group having 1 to 6 carbon atoms; R' 
represents a halogenomethoxyi or alkoxyl 
I &o\3p; R^ represents an alkyl, alkenyl. 
halogcnoaUcyl, cyclic alkyl, heteroaryl, alkosQ^l. 
or alkylamino group; R"* represents a 
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So m^ii. iS-^^'rS'A^tt^^MJc^^S^g^cD^fey K-^J^g (MRSA) cD^n 

#138362-19583^^:^18. #538363-45261^^^. fci:0^#gilig63-152318-^4:i^ 

cnt>Jc«, it (III) ®-«!iSi-e^$nS^b^#l©IB®d<*So L;6^ ■- 



1 
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troy 2^>-i-'<;ug75<7M^gtf*oTfc. 8^(Dm^M/}<^^ci^>im^t 



(^*. g^SR'fi^ 7K^IMq^. */c{i>' •y^i^^-^*>^o ccDxJ: (III) {zm 
#ga¥3-188074-^i2^^JC{i5J: (IV) CD— i3S^-<?^$n-5^b^iB3;6<g^^ 

T ^ y-4-(S)-:7>'U;i-a> f^yUh'o 'J *^l^(i3-(S)-T ^ y -4-(S)-7;^5^ 
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R'NH 



4 



wo 98/58923 



PCT/JF98m7S7 



-B(Y")Y'* 

^- (0 {C:foUTR»;6<. v':^ a'T'o h-yUST-*^. 7-C3-(S)-T $ y -4-(S)-^;P 
iC (I) {c:*i(.^TR'*<. (lR.2S)-2-^Nn';ry •>^'p:^Dhryl/i^-eib-S±sg(2>ik^ 
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^ (I) iZ^\,^XR*t><. m.2Sy-2-yjl^:ta '>i^u'fat:jum-Uir,^, 7-C3-<S)- 



F 




n 



G 
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T $ ^EMl-^ V^i/i3J\^J^—)\^^^ 2.2,2- h y POJC h + i/ 

y h + i/^y-^^i/S. (R)-l-:7 x-^UJi^^^bg, (S)-l-7 i^yl/jtf-yi/g, h i; 
f5— ^US. 2, 2, 2- h y p Pi h + >>^ f^yl/S, h y > 5^yl/v y yi^S, >f y y 

peyui^>-f-;u->y;i/^, m=Si:?'^;Ui^y^/i/->y7t/^, h y^o-^^i/i/y^i/ 

3- (S) -m-m. -^V^'yi) /i^Tt'.—jVT i J -4- (S) - "7 )\^it P.'<^/U-l-(R)-7a:- 
*!®|gB^®SC (I) 
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r'nh 

TJU^jU^tLXli. T/l^df-ju^yfji^JUm. TJl-^JU^^J^^jum. TJl^^JU 
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PT'p ^f7^So^^py vjlp^i LT{i7 ^ll^=^*>'#tc:if t n.»o 



9 



WOiSf 59923 PCT/JP98/02787 

y ji—Jl-M. 2-•7;l'3^□7 i^yl/g, 4-:7;U:tD>' idyl's, 2.4-i^7;U;f 




YE 



1 0 
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7<4:®gj^^*<s 3-(S)-T ^ y-4-(S)-7;U;*-ay f^;Ub*cr i; f ;U®-<:r* 

s c t {c J: t> X ^^m^mt-^mt^"? Am^m^<i:(/i^''7 ^m^micnt-z^ti 

jt^^j^ t h^i&«!Hca^-r<SK5t±^— ®v^TX•r^:^-=?- 
*^t>^^5^>CD^a:^-r-5C<i:*<^F* Ll^o C©. f^— <Di^TX7^U;*-T-7&%t» 

So 

*:SI^B«©6->'/U;*-a-1.4--:^ t Ko-4-:t+v4^y U >-3-;^;W;i-:>®eg|^^*: 
t>J:<-»o SfftSDlgif Sli^oMiLTfi. J^S^J^. 5SK^. M-ft^Klfe 
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T^^^n-s-fk^igg^. (IX) 



o Ctl.^,CDm(*^liLT<4. Ig^ig. fiftSfie. :^^b7k5gKJg. B-^^k* 




1 3 



?K— 2. 2, 2- h i; ^ D uai h ^i^ij jU7H:=.JUm^<D (g^fe) Tyua^^ 

-'I'Sm^ mHjgir^;USx Oi'yUS, ho'O i^yl/S. ^ h^i/'^ 

— yUS. 2,2. 2- h i; ^noJi hy/^7t/>UyU 

-B(Y")Y'* 

T?^$nS7i-.^7 3g^:|tS(D«^. ^ (IX) iZTTi-tit-^mt^ (VIII) {CT^^^b^ 

1 4 
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S; (VIII) i:i^Ltzit^mtWzmihtLtz:^mtc^-oXmit-t^zti!)<-V^:B 

<£5^©S*Nt.igtftlS IjeLhOS^e^Si t-rWL-ri,^-rfcJ;l,>o Tv'.'U;*- 
SS CIX) fc^t-^b^fi. <Ji:cDS; (II) 




n 



1 s 



nt^om^i^^siiLTii. mmm. m^m. mityH.mmi^. a-j^^b^t^K 
m^xfy^m-^. c.nh>im~xhmf£^x^.^-z:hj:\,^i!)<^ ^^tmu^^m^ 

Tj\y^jmm. mm T^j\y^jmmisj:vfmm>*)jmmx^?,o 

i 6 
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h + v'y^yl'S, 7^ h5 t Ko fv-^U^. 2,2,2- h V i'auj:.h^->/'J-JUm 
J^i -5 •> X -2- 7 yUvf D •> ^' n y D fyUT 5 > (df. #§a^2-231475-^iB<B 

*)50mg25M=,lg, if* t< {il00mg*M^300ing«)iaffl-^*<5.o 

■XWi^tK — Bfii LX— «g&<J{C(i^!^ig^^<^^4:Mlkg^/•cOlmg;&^t»200lng. ff^ 
L < {i5mg;>Nt,l00mg©l5ffl-e*5o 
CCD— HS-S— B 1 iHl. *,St>{i2;5>t>4l5|{C^<:fT&-^t-'5o t/i-Bfi« 
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•5. nm. mmik. y m) ife. v-jiom.. ^rmm. ffn^ffe. ^^^^ 
iff. mmi^^m. u.rmmmm. - mm • ^mmt'(o^:&mr.tf: 

im. =F^Hm^0k. ^<ju h y mm^. mm&. mm^. 

i&m^0k. nmmm. 'pw^k. sm^^itt. mmmufk. mmmm^. mm 

^x-^mmmm. ^^x-u^mmm. -^f-ji^^^^^m. tami^mMm. vi-ut^^x 
ffl I. xin-rt » -5 ^mmm<om^mizxmmx ^ s o :^mmMit^m^^M t^z 



-Wa98/58923 



vcrtijnmvnn 



^fz9\-mnmtLx. mmm. mmm. ^mm. wm. fiw ^"j-a. 
. mmMmm^d^^w\zjt^[:,xM9iLxm^i,. mmt-ti>iLti)^x^^o 



100. 0 ing 



23. 0 Dg 



CMC ^jUiyr^A 



22. 5 ng 



3.0 ng 



1. 5 Bg 



0.5~ 2 g 



150. 0 mg 



10 g 



i 9 
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^'^'7:t^iy^MmWt^9-JU 0. Ig 

<t$g7k 87. 9 ~ 98. 4 g 

100 g 

Mmm 2 (oit^m i — lo g 

98.5 ~ 89.5 g 

^wma^'r^m 0.5 g 

It 100 g 

^©^l^at-lPl^Tff^'^ -eoiSm^MIC (/t^g/ml) 2 ici^R L^to 
[#%0>J 1 ] 4-($)-7yl/;^py 5^yp-N-[l-(R)-7 ji— ;i/J^^yl/]-2-fp 'J K 




4-(S)-h Ka + ->^ ^;l/-N-[l-(R)-:7 jL^yl/if-;U]-2-t*a 'J K>' (2. OOg. 9 
.12niinol) <7)iI^k>f^U>' (somi) jg^tC-TS'CJcr i^^f^vUT S ^isg^ h U 7 
D'J K a.90inl. 14.38nunoO ^IXi^fzWL. < K)n^LUt<ii>^M.l^-mS. 

1. iig (55X) ^mnt^mtk^t Lxmzo 
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4-(S>-t Ko + i'^f->'l/-N-[l-(R)-7*-;l/a^f^;l/]-2-tfDy K> (5.00g. 2 
2.80inmol) O^^fcy^U:/ (lOOnl) mm:: h ') ^9- JUTl > (6.36inl. 45. 63inm 
oi) «r*D;ts :?lc?&Tx mib^f ^ (2.65inl, 34. 24nBnol) ^/®TL. 

I14ml) 1. Sl^Ppm^iigSLfco SJB^^SlClOX;? jn. >gf7K^^^;g.;fni;^^ 

-T^h^t Ku-7 5>^@±^. i^'op.i-wbA (200mlx3) -^Ptttat. ^^-ti-yt# 

i^u^ ^ -izHL^ fm.^f-)\yi ^4^-y->=3: lO^Hil^J: O^fBo-fb 

'H-l»ajR(CDCl ,) <y : 1. 52(3H. d. J=7. 33H2). 2. 24-2. 29(1H, m). 2. 52-2. 63(2H, m). 3. 10 
(IH. t. J=9. 76Hz). 3. 20(1H. dd. J=5. 37. 9. 76Hz). 4, 26-4. 47(2H. m), 5. 50(1H. q. J=7. 
32Hz), 7. 26-7. 36(5H.ni). 

[##01J 2 ] 4-(S)-7yi/;;i-o^f-;l/-3-(R)-h Ka 4^ >-N-[l-(R)-7 jc— 
•9^71/] -2- eg U K> 



^^l?fflMT, i^'T y^D e-»l/T $ ^' (1. 65inl. 11.75mmoO ©T^h-^t Kn 
7v> (20ml) ^?ft{C-78t:{CT1.66N n-^^^U U f^'J' A-'vij^i^ >^/gt (7.08 
ml) ^j»TL. CCJCTS^r^S^L/Co -78X:{C?^^^, C®@«[^4-(S)-7;l/ 
^o^^;U-N-[l-(R)-7^^;UJC^;U]-2-b'D y K> (2. OOg, 9.04ininol) ©x 
hvh Kd7-5> (20inl) ?g«[{c, M^S^gi^Ts -nX\z.xmT LtZo n^X'- 




Ph 



Ph 



2 1 
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X.. -r h-5 t Kd7 5>^®*^. mm^i-Jl^ (ISOmlxS) xmOiL. -^io-ittz 

jVi/X3-7 -(CftL. 3X^:J'y-yl/-i?OD.i-,;l/A<D^lligiJJ;J5;^|B© 

^k^^l.57g (73X) ^afei^B^iLTi^y^io 

'H-NMR(CDC1,) 5 :1. 52(3H. d. J=7. 32Hz). 2. 31-2. 48(1H. m). 3. 05-3. 10(1H. m). 3. 16 
-3. 21 (IH, m). 4. 29(1H, d, J=9. 37H2), 4. 53-4. 67(2H. m). 5. 48(1H. q. J=7. 33Hz). 7. 26 
-7. 37(5H. m). 

3 ] 3-(S)-7 ':^ K-4-(S)-7yU:^ay f^yl/-N-[l-(R)-7 ^—)\^3u^jV] 
-2- eg U K> 



4-(S)-:7yl,;4-p> ^;U-3-(R)-t Kd ^ i^-N-Cl-CR)-^ i^^UJ^^>U]-2- fo 
y K> (2. 61g, il.OOiranol) (DJ^^by 5^ b > (40inl) h U J^^yUT i > ( 

3.07inl. 22.02inmol) ^iO-t. -lOVlZXm.<tj'^>:^J\^^^ — J\y (1.28ml. 16.54 

ramol) ^myt. muxso^mmwLfco SfSfS^ioxi^j^^^Tk^fST-^ffe^L 

Jl^J^Ti K (80inl) {C^ft?L. T i^^ti- h 0 <P (2.86g, 44. OOmnol) ^Jtax.s 
100'C{CTll^fe«|^Lfeo SlC^f«(C7K^-tox.. BlFSTJi^yl' (200ml X3) xmtii 
Ls ^t>-ti-^W«6®^figK:^ h y •i7A-p|^J!i^. ^fiK^@5feL/co ii^tlfc^S 

a5J:*)^ie©<h^ifeii.8ig (63X) =^mfk^m^<&j t Lxmtzo 

'H-NMR(CDC1,) 5:1. 56(3H. d. J=7. 32Hz). 2. 67-2. 75(1H. m), 3. 02(1H. dd, J=7. 32, 10 




Ph 



2 2 
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. 25Hz). 3. 23(1H, dd. J=4. 39. 10. 25Hz). 4. 27(1H, d. J=8. 30Hz). 4. 38<1H. ddd. J=7. 81 
, 9. 28. 46. 39Hz). 4. 59(1H. ddd. J=5. 86. 9. 28. 46. 37H2). 5. 48(1H. q. J=7. 32H2). 7. 26 
-7. 37(5H, m). 

N-[l-(R)--7 x^yi/j:»yUl-2-e D li K > 



3-(S)-Ti^ K-4-(S)-Tyb;j-cjy ^;l/-N-[l-(R)-7iJ:iyl/ji^yU]-2-fn 0 K 
> (1.81g. e.gOmmol) <Dx.^y-jU (lOOml) ^^JC-j^gEi^mH^T/^yU (3. 
Olg. 13.79iniB0l) ilOX/N'5-:^«>A;^^MI^ (1. BOg) ^Uo^^ MT—^. 

^ie<^{t^^l. 68g (72X) ^Sfe^B^i LT'ff /Co 

' H-NMR(CDC1 ,) 6 : 1. 45(9H. s), 1. 53(3H. d. J=7. 32Hz). 2. 85-2. 93(1H, m). 3. 06(1H. d 
d. J=6. 25. 10. 74H2), 3. 31(1H. d. J=9. 26H2). 4. 32-4. 53(3H. m). 5. 08(1H. brs). 5. 49( 
IH. q. J=6. 83Hz). 7. 26-7. 36(5H. m). 

N-[l-(R)-7 31— y[/JL»;t/3 b'p 'J v?> 




Ph 



Ph 
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Boi 




BocHN. 




-(R)-:7 i^^Ua:.^;U]-2-t*a U (1.68g, 4.99minol) ©T^hvt Kd7^> 
(eOml) ^ffe{c.+:v t Ko 7 5 >^«:01mo I -r h^h Kci:7 5>^ 

(i9.98ini) ^?®T^. Mi^x—mm^Ltzo mm^^^Lxummtzj:.^ J - 

^W-tK (4 : 1) om-^mm (40ml) ^in;i> h U JC5^^l/T 5 > (8ml) WtET. 2 

■H-NMR(CDC1 ,) 6 : 1. 35(3H. d. J=6. 84Hz). 1. 43(9H. s). 2. 38-2. 78(5H. m). 3. 24(1H. q 
, J=6, 34H2), 4. 37-4. 57 (3H. m). 4. 84(1H, d, J=8. 30Hz), 7. 25-7. 35(5H, m). 

f a 'J > 



iJ=.;Uj:5^/U] t*o "J i?> (484ing. 1. SOimnol) 71/ (SOml) ^?feJClOX 



BocHN. 




■F 



Ph 



2 4 



-WOJ»8/58923 



PCT/JP9S/02787 



•H-NMR(CDC1,) 6 : 1. 44(9H. s). 1. 69(1H. brs). 2. 45-2. 53(1H, m). 2. 66(1H, dd. J=5. 3 
7, 10. 74H2). 2. 90-2. 95(1H, m). 3. 18(2H. dd, J=7. 81, 10. 74Hz). 4. 18-4. 27(1H. n). 4. 
44-4. 53(1H. m). 4. 56-4. 65(1H. m). 

IMmm 1 ] 7-[3-(S)-T$ y-4-C$)-7yl/:=j-p^ ^;l/-I-b'p U y.:i;l/]-6-7 
yi/:^ g -1 - [2-(S)- 7 >rU;f p -1-(R)- i> ^ P y p bVU] -1. 4- b K a -8-^ h ^ '>-4 



6. 7- 7 yUJi- P -l-[2-(S)- 7 J\/7t p -1 -(R)- P TT' p tVl/] -i. 4- t Kp -8- 
y H4^->-4-:<-4^V4^>' U >-3-*>»U;K>®eBF24^l^- h (360mg, l.OOmmol) ©i^ 
;>«^yUxyU;n4=--> K (4ml) mmiz3-CS)-m^m.y h ^ '>iJ JU^^—Jl^T i J -4-iS 
)-yjl^:tu^^jUetJt)i^y (218mg. l.OOnunol) . hVJ^^JVTi> (400/zl 

^?ef^An^. Waiig?l^'5>^L> 7KT?gfe^L/Co CtL^QOX^Ti^x.^ j -jv (SOml 

) t-?§^Ls hUi^;uT$> (5ml) ^m^r-^Mi^MLtzo mm^^^ 

ge-??pH7.4<h L. c:©7k^^j>pp,i-,yUA (300ml X3) 1?|ft|l}Lyi:o W^^^SS 
U-f ^ii^S*LT^Sim^28XT>t-T7K-J^^y--'l' 
*^t>SISSLx ^^®^b^^286mg (70X) =&mn^m^tLxntio 
'H-NMR(0. INNaOD) 6 : 1. 41-1. 62(2H. m). 2. 62-2. 79(1H. m). 3. 44-3. 47(1H, m). 3. 57( 




2 5 
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3H, s). 3. 60-3. 65(1H. m). 3. 70-3. 73(1H, m), 3, 77-3. 88(2H. m). 4, 00-4. 05(1H. m). 4. 
55-5. 08(3H. n). 7. 66(1H. d. J=14. 16H2), 8. 42(1H, d, J=2. 44H2). 
TC^^^ffi : C, .HjoFjNsO^'O. 25H20<i: tT : 

S^ia ; C. 54. 87:H. 4. 97;N. 10. 10 

HS'M : C. 54. 78 :H. 4. 83 :N, 10. 00 
m.^ : 232-238^ C^M') 

iti&jftm : C a ] 0 = -13. 22° (c=0. 174. 0. INTKSS'fb:^ hV^ i^mm 

immm 2 j 7-[3-(s)-t $ y-4-(s)-7>>i/^p>f-^p-i-ep u y— ;u]-i-'> 

hVt/-6-7;t/;j-p-1.4--:^b Kp-8->>< h^ >-4-^4-y 'J >-3-^yl/ 




l-i^j? o^n hVU-6. 7-v':7yU:tn-l. 4-v'b Ka-B-y h 4^ •>-4-;i- + V 4-y U 
>-3-;^.'l/7n>'^ . BFz^L/- h (345mg. LOOmraol) CD v» / ^>'UX>'b.-fx^ K (2 
ml) ^ji^{C3-(S)-m=«!i^ h + ->:^^UH-:— yUT 5 y -4-(S)- v'/U;*- p / ^^yUlfp 
y (327ing, l.OOmmoI) . hyj^f^;l/Ti > (400 /zl) <£-iJP;ts MMT" 1 B 

mmwLfzo h y j:.f-yPTi >^s*u lox^'iyssTk^/^^An;^. #fiij«5^ 

^flXL. TKTSfe^LAio cn^80X#7k-3^i5'y->U (SOiDl) <c^<5?U hOJ^f- 

^'noThyl/A (300mlx3) "^ttltiiL/rc h y AT'^^ft. 

^@*L. ^g^^ri' PP'+WUA : y : 7K=7 : 3 : iCDT^fMHaCT •■ 
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' H-NMR(0. IN NaOD) d :0. 90-1. 20(4H. m). 2. 73-2. 78(1H. m), 3. 41-3. 44(1H, n). 3. 5 
8(3H. s). 3. 64-3. 73(3H. m). 3. 90-3. 96(1H. n). 4. 03-4. 09(1H, m). 4. 66-4. 82(1H. m). 
7. 65(1H. d. J=14. 65H2). 8. 49(1H. s). 
7cM^^^ : C.Hs.FjNjO.'O. 25H20<t LT : 

aiftii: ; C, 57. 35;H. 5. 45;N, 10. 56 

nSfim ; C. 57. 36 ;H. 5. 46 :N. 10. 41 
Sfe,^ : 204-207°C C^B) 

itm^m : [ a 3 0 = -92. 00° (c=0. 275. 0. lN7k.mt:f- h 
[##0>1 7 ] 3-(S)-^HM7' h ^ yl/,1f-;UT S y -4-(S)-7 o ^ ^;t/ 



a^j^yUoif^yU] t*P 'J (644nig, 2.00nunol) <DJ^^y-jV (ISml) ^^{CIOX 
/N-^ i^-i; Aj^^MiK (640mg) ^tox.. 50"'CT'2^rBl^fcfe7K^j^*n'^lTo ;to MlIK 

>fi7aa;<^> (15mlx3) Rlf':^x.f-jUJ:.-7^jU (ISmlxi) iCXi^j^LtZo 7k 

0inlx4) (CTJAtULAio h U ATifej^l L/^^. ^i«^®*L^ 

<t^^344mg (79X) ^SfeigSi Lr?ifCo 

'H-NMR(CDCI ,) 6 : 1. 45(9H. s). 2. 43-2. 54(1H. m). 2. 67-2. 70(1H. m). 2. 92-3. OOClH. 




Ph 
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m). 3. 18-3. 2S(2H, m). 4. 28(1H, br. s), 4. 49(1H, ddd. J=23. 93. 9. 28. 4. 40Hz). 4. 61(1 
H. ddd. J=23. 93. 9. 77. 4. 40Hz). 4. 89(1H. br. s). " 

IRCKBr disk)cm-' : 3365, 3213, 2974, 2937, 2902. 2875. 1682. 1525, 1458, 1444, 1392 
. 1369, 1336. 1300. 1288. 1281. 1248. 
TbMii^^m ; C.oH.sFNsOa'O. 25HsO<h LT : 
: C. 53. 92: H, 8. 82; N. 12. 57 
Mmm. ; C, 54. 25 : H, 8. 74 ; N, 12. 74 
gk;^: 78.0-79.3t: 

ifcfigpfeJS : [a]D = +28.60° (c=1.035. i^nn^hjUA) 
LMMW 3 ] 7-[3-(S)-7 S y-4-(S)-7yl/>t-ay f^yu-i-eo U vy^;i/3-6-7 
;l/^p-l-[2-(S)-7;U:^p-l-(R)-'>^ p:;/'p tf>>l/]-l. 4-v'b: Kp-8-^ h4-^-4 




6.7-i?7yU^P-l-[2-(S)-:7;l/;i-p-l-(R)->^ pyp f^Uj-l. 4—:^ b Kp-8- 
jt h + .>-4-;;i-4^V + y »j y-2-ttJU7i-:>Wl' 'Jy (360ing, 1.0 
Onunoi)©-:^>^;i/;?.;U* + -> K (4inl) mmz.Z-(Z^-m:Emzf V ^i/t>J\^^^—)V 
y-4-(S)-7/U5fp^^y|/h*P U v'y (218mg. l.OOnrool), V^)^f-Ji^Tl 
X400//1) ^•ijo;ix ^2a-T?lBPBl«^L/co SJ6?^<£-«^£ES^L/c^> mm.\c 

;U : 7k=4 : m^mWL (50inl) [zmML. V >; J^^;UT ^ > (5ml) ^1m^X- 
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-WO.98/58923 



A (300ml X3) X^mmLtZo "^mM^mWii- b V ^ J^X'^^^. i^m^lS^LX 

'H-NMR(0. IN NaOD) 5 :1. 41-1. 62(2H. m). 2. 62-2. 79(1H, nO. 3. 44-3. 47(1H. m). 3. 5 
7(3H. s). 3. 60-3. 65(1H. in), 3. 70-3. 73(1H. o). 3. 77-3. 88(2H, m). 4. 00-4. 05(1H, o). 
4. 55-5. 08(3H. m). 7. 66(1H. d. J=14. 16H2). 8. 42(1H, d. J=2. 44Hz'). 
TC^^^M : C,,H8oF,N,04-0.25HjO<i: LT : 

mikm. : C. 54. 87; H, 4. 97; N. 10. 10 

^SdM : C. 54. 78: H. 4. 83; N, 10. 00 
gk;^ : 232-238^ (Sffm 

itm^m. : [a]p=-13. 22" (c=0. 174. 0. myk^-tti- h 0^ A^?g) 
iMMM 4 ] 7-[3-(S)-T$ y -4-CS:)-yjly^a y ^jU-l-iza 'J i^.:^yU]-l--> 



o 



BocHI 




COOH 



1-->^o:/d tVU-6,7-i^7>U:4-D-I.4-i?h Ka-8-;*' h^->-4-;*-4^V^y U 
>-3-i} JU^ yWt' i^y JU:t p >mi^ (345mg. 1. OOmrool) (D'J/ 5^>rUx>>U* 
+ '>K (2ml) S-CS)-m^m.y b^'>iJJly^:—Jl^T S. y -i-Q)-y jl^Tira 

^ ^>l/fP y (327ing, l.OOmmol) . ^^Jl^T i > (400)tzl) ^in;i. 

*a;t. W^t±j«5^'5fl)JLT7KT'^#L/c^, j-r^y-yl/ : 7K=4 : iM^miS. (50mi - 
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) izmmL. hVJ^^jvTx> (5ml) ^ua^x—mijamMmLtzo mm^@^ 

L^ ^S^IcSlgSe^Jta^x mM.X'l5S^mmWLtZo m^^^Sr^^aaThJUI^xm 
a^lfex *JJ;l/lNlg®!-??pH7.4«!:LTC<D7KS^^'Da*yl/A (300inlX3) T?a 

thLttio ^mm^^m^ b'j^t^ A-e^j^m. ^i^^s^^ L-cm^m^S: ^ d a ;h;u 

A : /^J-JV : 7K=7 : 3 : 1 OT^ O^j^-ZrJgg^ L 7t L/ / n* 5 7^ ^TLCtCT:^ 
^I2©<l:^^g!1185ing (47X) <&?5l^^feJ5Hii<i: LTf#^o 

'H-NMR(0. IN NaOD) 6 : 0. 90-1. 20(4H, m). 2. 73-2. 78(1H, m). 3. 41-3. 44(1H. m). 3. 
58(3H. s). 3. 64-3. 73(3H, m). 3. 90-3. 96(1H. m). 4. 03-4. 09(1H. m). 4. 66-4. 82(1H. m) 
. 7. 65(1H. d. J=14. 65H2). 8. 49(1H. s). 
5c^5}#fM : C,.H2iF,N,04»0.25H,0<i: LT : 
: C, 57. 35 ; H. 5. 45 ; N, 10. 56 
^SflM : C.57.36: H.5.46: N. 10. 41 
Mj^ : 204- 207 (^ft?) 

itm±& : C a ] D = -92. 00* (c=0. 275. 0. INThmti- h ^} A^^S ) 
[ifcg^^ai 1 ] 7-C3-(R)-T ^ y -4-m-y JU^a ji =f-jU-l-\ia 'J i^ — jU^j-l--^ 
^7 a zf a a JU-6-y A^yf a -1.4- if b. Ko-8-> •>-4-;t^ V^y U 




l-'>^a-^citfyU-6,7--:^>'yU;t-D-1.4-i^t Kp-8-> h^i^-i-^^V^^y U 



PCT/JP98/02787 



>-3-*->l/.-K>gr • ':^77U3fa4?^ >^{4: (SOTng, l.48Dnnol) (D i^ 'f-JVP.Jl/^. 
+ ->K (2ml) ^«g{C. lCiSife<DUi^Ilf4®y'7X7^U;i-r?-{^-e^54 

-(R)-t KP^>'7'-3^;l/-N-[l-(R)-:7ij:.yl/ji5^^U]-2-t*nU K^^S-ffltv 
W 1 1)^f>^m 6 ^-e(clEmLfc:^^c!:ll^0^f^{ciifeo-C^^LA:. 3-(R)-m 
=Myh^'ytlJl^7ii-JUT= J-4-(R}-yjl'yt-ti:^^JUt'aV (419ing. 1.92 
mmol) . hO^^JVTi > (454^1) <£-in^. ^S-eSS^PaWi^ L /=o Klt>m^ 

t^mmik. tk. (20ini) ^ija^-c^iHLtzi^m^^^^u T^itx^n^Ltzo 

i&jc^ y -;U : ;rK=9 : Ijg-^^?^ OOml) {C^^SL. h U :x-=f-JVT $ > (2ml) 
^An;tr 4^ra1iramSj!lEL/Co ^IK^g^Lx ^S^StciOX^J^^KTk^at (50b 
I) ^ftlX.. :i^aa.ityUA (lOOmlxs) {CTflfitB t;feo W^S^^JiiSK:^ h U -^A 
tf^^iL/::^. ^jg^^S^L/Co ^©^^{cgJ^gf (lOml) '^liaA.xmmL. 'J^ 

pppf ^ > (50ml x3) -vm^m.. imT. -/^m^im-Mimiti- v v ^j^im 

mtZXTJU:^ Oi^tLtZo Z.<Di\^m^'^C^uu/ ^> (50mlX3) {CT^fe^^. 
mm^. *5«l:C;flNig®^{CTpH7.4(CPilt. i^uu^.JVL. (100mlX3) (CTHfttfl 

TTK-irJ^y-^KDil^^iitCTS^SL-CJltSSL. ^!eo^t^tl472mg (81)1!) 

'H-NMR(0. IN NaOD) S :0. 82-1. 19(4H, m). 2. 65-2. 75(1H, m). 3. 38(1H. d. J=10. 75Hz 
). 3. 51 (3H. s). 3. 59-3. 70(3H. m). 3. 84-3. 88(1H. m). 4. GO-4. 06(1H. m). 4. 64-4. 86(2 
H. m). 7. 61 (IH, d, J=14. 65Hz), 8. 49(1H, s). 

IR(KBr disk)cm ' : 3359. 3086. 2952. 2881, 1724, 1620. 1510. 1446. 1436. 1373, 1352 
. 1327. 1315. 1267, 1219. 

: C, 58. 01 : H. 5. 38 ; N, 10. 68 
; C. 57. 73; H. 5. 40; N. 10. 67 
iH/^ ; 206. 1-208.2^ 

JtSS^gf : [a3u = +95.2r (c=l. 065. 0. IN NaOH ^fS) 
immf^ 5 ] 7-[3-(S)-|gH|R7' h^ >7^7;l/;K-yPT ^ > -4-(S)-7yU;f f- 

3 1 




>-3-tiJU7i-:>m • i^yjl^^x^Tf.^y^i^ (343mg, l.OOimnol) CD 5^^U:^yU»^^ 
^jUlfaVi^ly (284mg, l.SOmmol) . hUJ^^^UTS > (307 /zl) ^inx.. M 

^•r2mF^ffii$L^co s.stim^M,mmm^. mmmzyh csomo ^to-^, tffait 
-cm^L. mtEcDit-^mssmg (53x) ^rAn&^e^^BtL-cntco 

'H-NMR(CDCl ,) S : 1. 14-1. 21(2H. m). 1. 33-1. 36C2H. m). 1. 47 (9H. s). 2. 78-2. 84(1H. 
m). 3. 64(4H. s). 3. 87-3. 90(1H. in). 4. 02-4. 07(1H. m). 4. 29-4. 31(IH. m). 4. 55(1H. br 
. s). 4. 61-4. 83(2H. m). 5. OOClH. br. s). 7. 84(1H. d. J=13. 67Hz), 8. 97(1H, s). 
IRCKBr disk)cra ' : 3423.2981. 1716. 1631. 1568. 1524. 1502. 1443, 1410. 1394, 1367 
. 1338. 1286. 1254. 

5c^^*fM : C8<H2.BF^N,0s»0.75H20<i: LT : 
aSlffi ; C. 51. 96: H, 5. 36; N. 7. 57 
; C. 52. 07: H. 5. 27: N, 7. 57 
iftj^. : 154. 3-155. 2'C C^m^ 

: i a] 0 = -1. 03' (c=0.968. :?aa;^/UA) 

immm e ] 7-[3-(s)-mHiiy h4^->^yu;t?->>uT ^ y-4-(s)-yjiy^a/^ 

J\^-\-t'a ') a:/cH^;U-6-y Jl/yta-l.i-'Jt: Ko-8-.X h4^->-4 

-7^4•v4"y 'J >-3-7!;yU;tc>^ 
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U >-3-;<;/l'jJ-:>®! • i^yjl'yt-a7H'^>^i^ (244ing. 440/finol) 
3j<=4 : m-^miS. (20inl) <c:^/PL^ h ^}3L=}-A^r 5 > (2b1) **0;iT4l^fe1jto 

U^.JVI^ (lOOmlxS) JCTffltBLfCo WM^«g®t-:M^ U -^^ A-?f$£fi|^, 

A-n-'v^-y-VtDil^^jgEtCJiOIIMSLTtifSIL^ :^IBO^b^<^194ing (87X) 

'H-NMR(0. IN NaOD) 6 :0. 68-1. 05(4H, m). 1. 30(9H. s). 2. 70-2. 80(1H. m). 3, 34(1H. 
d. J=10. 26Hz), 3. 44(3H. s). 3. 52(1H. t. J=8. 30H2), 3. 62C1H. t. J=8. 30Hz). 3. 83-3. 8 
5(iH. m), 3. 90-3. 95(1H. m). 4. 27(1H. br. s). 4. 43-4. 62(2H, m), 7. 51(iH. d. J=14. 16H 
z),8.34(lH. s). 

IRCKBr disk)cin-' : 3359. 3086. 2976. 2935. 2881. 1716, 1624. 1512. 1450. 1392. 1369 
. 1313, 1273. 1248. 

Ttmii^mm. C2.Ha,F2NjOs-o. shsO^ ut : 

SIfeM : C,57.36; H.6.02: N.8.36 

mmm. c.57.40: H.5,97: N.8.21 

gti^ : 111. 0-113.7X1 

)tUitm. : Ca]D=-21. 17° (c=0. 992, i/ n n.+wl/A) 

^Mmm^1 7-[3-(s)-7 ^ y-4-(s)-7yi/^p/^yu-i-h'p u 'J^j\^1-i-> '■ 
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>fj:.;U]-l-->^r a^/'n t*>'l'-6-7;b;rD-l, 4--:^ t Ko-8-> h4^'>-4-?t-4^y 
V >-3-tiJl^7f.:y^ (UOmg. 0. 28iranol) {C:>X?ftT> (2mO ^i]aA.Xm& 

o o > iS' > (SOml X3) {CXiJfe^^. zg^gt&0flNlgKJ--rpH7. 4Jc:i|S 
L. ^'uD.-^yUA (100ni|x3) (cXfflUiLyio h U A-e^£i^L 

s^ssLxissiiL, MiB©<t^*Kg94ing (85X) ^mM^mt\^xntz^ 

'H-NMRCO. IN NaOD) S :0. 79-1. 12(4H. m). 2. 65-2. 71 (IH, m). 3. 35(1H. d. J=10. 74Hz 
). 3. 49(3H. s), 3. 60-3. 67(3H. m), 3. 83-3. 88(1H. m). 3. 98-4. 02(1H. m). 4. 58-4. 79(2 
H. m), 7. 58(1H. d. J=14. 64H2). 8. 42(111. s). 

IR(KBr disk)cin-' : 3452, 3072. 2952. 2881. 1726. 1622. 1512. 1446, 1439. 1369. 1352 
. 1315. 1267. 

: 203. 2-205. IV (5^j^) 
Ttma^mm : C, sHj.F^NaO^'O. 25Ht0t LX : 

SUM ; C. 57. 35: H, 5. 37; N. 10. 56 

HSfJiS : C, 57. 56: H. 5. 37; N. 10. 59 
ItMiftSt : [a:]o = -90.45* (c=0. 995, 0. IN NaOH ^) 
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COOB(OAc), 



>-3-:^JU^:>m • 'JTiz b^iy^'p >it<^ (423ing. 1. OOmmol) CDT-lr h — h U 
(3ml) ^?g{c3-(S)-||=fii7' h + ->:^yl/ji^*j:^7l'T i >'-4-(S)-:7yl/5t-p>^7l/ 
t*PU -:^> (327ing. l.SOflHDoO x h 'J Jif-yUT $ > (280/^1) ^fja^^ 

5i^rmwLtzo Kitm^uEEmm'^. si^^jc^'pp^^ua csobd ^m^^ i 

^jSE«:@5feU SI@^^v/U75;yyl':^5A^pvh^^7^-{cf>rL/Co 
^'PP^/UA : ^iS'/-^l/=97 : 30^aiSPJ: 0?f t**!/;:*^^^. i'PPjhyi.A 

•H-NMRCCDCh) <5 :1. 11-1. 18(2H. ro). 1. 26-1. 31 (2H. id), 1. 47(9H, s). 2. 05(6H, s), 2. 
75-2. 83(1H. m). 3. 57(3H. s). 3. 57-3. 64(1H. m). 3. 78-3. 83(1H. m), 3. 94-4. 06(2H. m) 
. 4. 15-4. 20(1H, m), 4. 53-4. 88(4H, m), 7. 89(1H. d. J=13. I8H2), 9. 06(IH, s). 
IRCKBr disk)cin-' : 3318, 2973. 1716. 1631. 1571. 1529. 1446. 1369, 1338. 1274, 1249. 
5c^:»-WM : C^sHjjBFzNjO, o«0. 5H20<h LT : 

^MM : C 52.58: H.5.44: N.6.57 

*jl!Hi : C.52.51: H.5.75: N.6.28 
: 142. 4-144. 2'C (^J-^?) 
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CCX)BPAc). 




BocHf/ 



COOH 



: *=4 : lig^^^S (lOml) izmMU h '}:^^JUT S > (2n,I) ^im^TlOm 

mt. mS©{k^^272mg (79X) ^^fel^Si LT?i/Co 

3-(S)-T ^ y-4-(s)-7;U;^Dy ^yub-o .j ■ " 




3-(S)-mrrM7' h + .> yU.K^ ;UT 5 y -4-(S)- 7 ;U;*- D > f-yb f u 



> (4 
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41mg. 2.02inmol) (C7K?^T> Mmk (Iml) ^)m^l0^mm.WLtz„ SiCSt{C7|c 
(5ml) ^Jto^, >»^ao>^> (5ml X3) . *iJ;0^i>Jcf^yUi— ryl/ (5mlxi 

X ^IB<D|bA'g0288mg (75X) ^Sfei^Si LT^/^io 

'H-NMR(DtO) 6 :3. 07(1H. br. d. J=33. 69Hz), 3. 51-3. 61(2H. m). 3. 74(1H. dd. J=12. 69 
, 7. 81Hz). 3. 90(1H, dd. J=13. 18. 7. 81Hz). 4. 33(1H, dd. J=13. 18. 7. 32H2), 4. 75-4. 99 
(2H.B). 

IR(KBr disk)an-' : 2910, 2594. 2445. 1610. 1581. 1558, 1504. 1450. 1411. 1394. 1375 
. 1358, 1329. 1308, 1292. 1267. 1242. 1209. 
Ttm^^m ; CsH,,FNj-2HCI<hLT : 

mm^: 0,31.43; H. 6. 83; N. 14. 66 

^aiJM : C.31.29; H,6.87: N. 14.58 
Wlj^ : 198. 1 - 199. QV 
itm^m : [a]o = -2.8r (c=1.033. HsO) 

imt^m 1 0 ] 7-C3-(S)-T $ y-4-(s)--7^u;rpy 5=-yu-i-ep y 

i/ j^o:/pfc'';U-6-7;t/;fo-1.4->^b Ka-8-./ h^>-4-7t^V^y U V-3-7» 



o 




>-3-tiJ\y^:>ik ' i^y Jl':tU7ii'^ >S^t^ (343ing. 1. OOmmol) (Di? ^Jl^XJUiU 

K (2ml) ^?£{C3-(S)-T i y -4-(S)-7yU;*-P / ^JVifa ij > - 
(268mE. 1.40mmol) . hUJ^^vUTS^ (585/^0 Mza-eiSI^FeWJ^ - 
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Ltzo SJtiSL^MBE^m^^ ^aSSetCTK (lOOml) ^An^. ^^ob^ltyUA (50ml 

'i-^^i/A (100ml X 4) TrmmLtzo mtskMimist-f- h *j ^ At:$tm^. mm=&:@^ 

'H-NMR(CDC1 ,) 5 : 1. 03-1. 43(4H. in). 2. 65-2. 71 (IH, m), 3. 49-3. 53(1H. m). 3. 64 (3H. 
s), 3. 72-3. 76(1H, m), 3. 77-3. 79(IH. m). 4. 05-4. 10(1H, m). 4. 26-4. 30(1H. m). 4. 76( 
2H, br. d. J=46. 64Hz). 7. 88(1H. d. J=13. 68Hz). 8. 97(1H. s). 

IRCKBr disk)cin- ' : 3064. 2944. 2889. 1722. 1633. 1566. 1520. 1504. 1444. 1402. 1363 
. 1329, 1290, 1250. 1220. 

ybm^^m. ; C. 9HioBF^N,0,«0. 25HtO<b LX : 
mtrnm. ; C. 51. 20 : H. 4. 64 : N. 9. 43 
: C. 51. 00: H. 4. 54; N. 9. 35 
Mj^ : 214. 1-214. 7^ C^m) 

JtS^^tJ^ : [a]o = -125.80* (c=0. 996. N. N-i^p' ^;l/^h;UAT ^ K) 
mmmi n 7-C3-(S)-T S y-4-(S)-7^t/;^oy ^yu-l-ep U i^-yi/3-1- 
CJ^g tfyl/-6-7^i/;fp-l. 4--:^b KP-8-y '>-4-::t^ V4^y ') >-3-tf 




7-[3-(S)-y i y-4-(S)-7yu/t-p/f-/u-i-fcrD y i?^^u]-i-v'^pypifyu- 

6-:7;Uyi-p-l.4-i?h Kp-8-> h 4^>-4-:;i-^ V^y 'J >-3-tiJV^:>&t ' i^^yU 
;i-p;}t--5 (348ing, 781/£mol) ^JiiJ'y — : ?K=4 : im^Mm (20inl) 
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icmmt. h *}j:.^jUT i > (2ml) ^*DX.T4^Fa1iDl^Sg£L/io i^m^^^L 

V mmmzmm^. is^iym^mm^na^xmrnu ^an;fryuA (sonixs) 

'Sri^iraajt^y (50inlx3) tzxi^i¥^^ m&m. iii:mH^MtzXpm.Hzm 
SEU i^auTt^jUA (lOOmlxS) {CTttitfJ t/io "^i^m^m^i- h V ^ M.X^m 

i^BLxmmU m^(Dit^205mg (67X) ^ai^^feJgSi LT^yto 

1 2 ] 7-C3-(S)-T$ y-4-(S)-7;t/?^o^5^;l/-l-h•p U 




l-->^ PT^-p hr;i/-6.7- -:^7>'U5i-p-1.4- >^h Kp-8-> h^>'-4-;i-%V + y 'J 
>-3-:/jJl^^:>m ' i^T-k h^'>^:^ (423mg. 1. OOiimol) tDT-fc h - h U 

Jl' (3ml) /gfKlCx 3-(S)-T $ y -4-(S)-:7/^^^P y fp U > • "igS^^g ( 
287ing. l.SOmmol) . h V j:.^jUT i >a00 til) ^iox.. M&X'lSmrSWiWLfz 
o ^©igjtcii? pp,-f>yUA (50ml) <£-inx.. tK^^. 

-T^.'l'T'gfe^L, ^IEcD^b-^4^!l459mg (88X) ^mm&m^mt LXmtic 
'H-NMR(CDCI,) 6 :1. 03-1. 41 (4H. m), 2. 05(6H. s).2. 64-2. 70(1H, m). 3. 43-3. 47(1H. 
«n). 3. 57(3H, s). 3. 68-3. 72(1H. m). 3. 83-3. 89(2H, m). 4. 02-4. 07(1H. m). 4. 17-4. 20( 
IH. m). 4. 67-4. 70(1H. m). 4. 79-4. 82(1H. m). 7. 87(1H. d. J=13. 19Hz). 9. 04(1H. s). - 

3 9 



-WO.98/58923 



PCT/JP98/02787 



IRCKBr disk)ciD-' : 3378. 2931, 2884. 1716. 1627. 1573. 1527. 1446. 1373. 1338. 1280 
. 1243. 1218. 

ytm^iy^M ; C,3HgsBF2N,0.-0.5H20<h LT : 

SHH ; C.52.09: H,5.13: N.7.92 

mMim ; C, 52. II: H. 5. 36; N. 7. 80 
WiM. ; 182. 4-185. e^C (.^m) 

itm^m : Lai 0 = -80. 02' (c=1.001. ^Dp;f,;l/A) 
[mMmi 3] 7-[3-(S)-T $ y-4-(S)-^yl/;^p^ =f-JV-i-\£u U -J—M-l- 
i/»pyphVl/-6-:7>>U4-p-l.4--^b Ka-8-^ V^iy-^-it^y^J U >-3-7!7 




7-[3-(S)-T ^ y -4-(S)-7 71/51- p y ^yU-l-t*p U 'J—jV^-l-i/ ay a tT^U- 
6-7yl'^p-l,4-i? t Kp-8-;>« h + >-4-5t-+ V4^y U A^^^^m - i^T-t 

h + >fliijc (365mg. 0.70mmol) ^j::^ / -V : 7k=4 : iM^^giK (10ml 

) JcJg^L. hUJ^5^yUTS :/ (2ini) ^iia^ximmijaM,Mm.Lfzo KiCM^ 
^ffiigffi^. ^®^»-2g^K&?/m«^^^i)n;t?g^/ffL. ^aaTi-.jUA (50ml 
X3) T?«fe^g&. ?X?^Ts 7K^«-50!K7kS?^b:^ h U •^ATK^jgtJCTTyU/? y-tti L 

fco c©7k®^'^i5' ppy y (50ml x3) {cTgfe^a> mm.m. ^J:zfm^m. 

S[JCTpH7.4<C|^SL. ^pp.ityl/A (ICOmlxS) tCTttaiL/Co W^^^fiS^ 
h iJ^AT^^^^, ?§3KS^@*L. ^g4^!I^28X7>'^-^T7K-^^y-yKD 
M-^mmtzJ:. tl^^S L-CifilSg L. ^ie©{b^<g5218mg (81X) ^^^felSSt L 
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Pr. vulgaris, 08061 
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Pr. mirabilis, lFO-3849 
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Ps. aeruginosa, 32104 
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6. ^ (I) (c*>l^T> gMSR':6<. 1.2->::^-/M3'y'y e/^i' a^Ta eyl/^T* 

I. 2. 3. 5. ^/^WetCfHatD-ri:^^. ^eoig. fcJ:0*^tie»CD7KfD'^o 
8. 5S; (I) {CiJl^T. g^SR';6<. (lR.2S)-2-/Noyy ^i^nT/o tfyUST 

*stt*]SK 2. 3. 5. 6. *^(i7{cie«g©^t^#i. ^cDi^. *>j;c;-eti 

2. 3. 5. 6. 7. ^tzii 8 tcmm<Oit^<&]^ ^com. HJiZ/ 

1 1. 7-[3-(S)-T ^ y-4-(S)-v;u;top' f^yi/-i-t°o u yuj-l-i^^ d:/ 

1 2. 7-[3-(S)-T i y-4-(S)-:7yU3t-opf ^^U-l-hfP i^— /U]-6-77l/5i-n- 
l-C2-(S)-7y|/;^-n-l-(R)-->i^pyci t';i']-l,4-i^t Kp-8-/ h4^->-4-;*-+y 

1 5. TiaoS; (II) T^^D^nS-d:^^. -EtCD^. *5i:C/-€-tL^,cr)7KlQ^o 
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